Deglycosylation of cellulosomal enzyme enhances cellulosome assembly in Saccharomyces cerevisiae.
We have estimated the effects of hyper-mannosylation of dockerin-type cellulase on cellulosome assembly by using Saccharomyces cerevisiae and 44 protein glycosylation mutants, because the heterologous protein displayed on yeast is assumed to be modified by yeast-specific hyper-mannosylation. First, we constructed the yeast strain CtminiCipA, which displays a heterologous scaffolding protein (miniCipA from Clostridium thermocellum) on its cell surface, and glycosylation mutants secreting a dockerin-type cellulase (Cel8Aenz-Cel48Sdoc: a fusion protein of the catalytic domain of C. thermocellum Cel8A and the dockerin domain of C. thermocellum Cel48S). Next, minicellulosomes were assembled by mixing the CtminiCipA strain and the dockerin-type cellulase secreted by each glycosylation mutant. By using an endoglucanase assay and flow cytometric analysis, we showed that some glycosylation mutants enhanced cellulosome assembly; in particular, disruption of glycosylation genes located in the endoplasmic reticulum showed intense enhancement. These findings suggest that inhibition of the core complex or precursor formation in protein glycosylation enhances cellulosome assembly, meaning that absence of glycosylation is more important for cellulosome assembly than reducing the size of the glycochain.